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ABSTRACT
I'he Canning anll Shaviovik River Atilt-is 	 \\ere studied mi tilt, ground
;Uric %% till aircraft data.
	 1 1%)N%del'ed call`illlll ca1'11"llate (C:IC , 0 1 )	 . :1 lei'
rnl in thickness. were found In discrete location-, oil both aufeis fields. TlII^ is
	 1
Indicative of chemical weathering of limestone bedrock %%hieh is known to u'riler-
lit` much of the eastern Arctic C'oasl:ll Plain of Alaska. Spring or 11% 01 , water
	
j
\\111t'h 1't`I11:IIns 11111rozell thrall}.1 1,1111 11111t'h of lilt` winter 4";11'1'14` 1- C 3 C O I 111 sollltioll;
:IF lilt' river Ice frot`ze..; 1114 1 1'4` tleetll, Ihl' C .IC O; III soilll loll 1-. tufted ll }1\1':11'411-	 I
through cracks in the river ice. lllxln exlxlSure to the colts air C .IC O is ex-
	 I
cll dad as lilt` \\':Itt`1' I I'ee7.es. ttll'llllllg Nllt`eOssive I.I \'4`1'1- tilll'llig mit'vi1- 1;1'41\\ 111 .
In the uu'll season C aC0 1 slu1-lt/lxlt\ticr at'4'unn11:11cs in txItches tun lop of tilt` ice
:1s the ailteis Illt`It1- titmll\\arti .
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i11NFRAI. PI(F C11'1'1'A I'It1N IN NOR I'll S1.111 1F AUFFIS Fit LDS
AI11111t1atu evidence exists \\Illt'll tloculltellln lilt` ot • l`lll'1't,ill'a tit Illl`l'11.11lit'al
\\t,.ithering Ill the Arctit' • hill t • \ulenct . for t'ht • lllival \\l':itl ►rt'ing is much less
11111:Irt 'nt taut, to the lack of Ilow'ilig \\titer tiuring ultlt'h of the YV31' :wtl to Cold
(clillit • r:tturt'. which Iit • rnlit \vey low rates of degradation of org:ulit• mutter to
111'0tillt't' ol'g:llllt' at'Itlti.	 I' ' lll'lilt'1'111o1'e most 1\'t':Ilht'1'lllg tit fuck Ill.tit'l'Ial 111 cold
regions has heed thought to ot,t,ur in the top ft-w t,entitnote rs of lilt , surl'artt
(lla\'ivis, 1 1 16 1 1) as a rt'.ult of fret'.'t • thaw 11rot'essev.
'I'htwo is one t.'Iw of \\'ealitet'ing of which little nit'utloll has Ileeu matt" in tilt'
lllt'1':Itlllt, Wi11t'll t'011t1':ttllt'IS Stllllt` I i l't'\'lousl)' hold tit'llt't`t :tlloill t'ht'ltllt':tl \1'vmll-
ering in Arctic regions. Phis is wtiatht'r ► ng of t'alvareous rock material by in-
lralict'tlr.lft'ost spring \\'att'I' \\'hit'll rt,nlainK unfrozen ti ► rougholtl tilt' dear. 	 Iht'
sur ate I11aI11testatioll is Ill lilt' t01'111 01 .1 %%1111t' t':IIt'111Iil t':11' 11 t 1 11a1e (CIACt11)
IioWtle	 'sills11 loulld t i ll 11\t'1' icings t i t' :Itllcis ticpo,lts,	 Aut'viK is :1 11111t111t' I
.
% lit,
of It-t' l\I ich van tol'ill it\rl' .111 ('XiStlllg I'1\'el' It'e eo \el' 111 t'1\el'N 1111,101'1:1111 III'
inlllt,rillr:1lile nl:tterial, in tills rase. Iit'rnlall'ovt.
	 1(i\'er or spring \r:ut'r IS
forced i t , tilt' tiurc tt'e as fiver lit, :11111 tilt` active I:1\'t' l' coillest't' twon I ivezilig
Ill :l 1'1\'1 . 1' lift!.
111 ,lul)'. 12 1 7;1 two Iilt'lting aut 'vis llt • ids t i ll tilt' Arctic t o o:!tit :11 Plain tit Alaska
\Vert' studied in the t':ulntug and 1havioVil. 1(1\'ers. A NASA t'onvai1 ,
 1 1 90 ail-t•1'.1it
was Ilo\rn over thc • Auctir Coast:ll I'lain of Alask:k on JulY 12 for tilt , I,llrllo,t .`1
stud .\Ing \.11'ioll`t hydrologic featlll't's t i ll tilt' t'o.tstal } 1 ..1111 lly inl-, 11:ISSI\t' :11111 Actl\'t•
R
Opp
 ^ 	 r
'ry i	 t177
I^
n111'ro\wllve airrt'aft anti .att'Iltle data	 \It,aKUrt n ► t,ntr+ from ail' I ►ho(os talwil
from the t.'ot1%air 2 1 . 1 11 rviiv hest that tilt , ,havio ,i d, Atilvis was 1. N :Itluili't' 1,nl In
	
E^	 arva :Mitt tilt- Calming Acids %%.is •1.5 N11U sue 1,111 in :11'%':1 t i ll .1111y 12'	 1 1 11 .1 ItIy Io
r
a firltl part) . S(mlicti the `haviovik Atifets tFigtire 1) till tilt • ground, Accumula
1	 tions of a \\hilt` i ►owdit'ry matevial \%ere founts till and within tilt , 41111m mg ire
	
t	 I,Fi;ure 21.	 This powtit'1' was ollt • I1 t0tilltt Ill .1Nst ►t'i:ltIt I ll \\ill% hltn1111orka 111 tilt•
ire, presilIllably at Iho point where watC . r antler I ► ressilI .t' enittl'i;es to the sit I Ict'
till rin t; aul'c`in fo1 . 111 Lion.	 I .111 1; x ray titffrarltoll .ulalyst-, ttits 111.11cr ►al was Etter
tit,tt rnlutt,ti (it lit, liui't, ralriuln rarbolmie Wal'O I I which \wms rarrieti lipwartl tit
sollitit t tl 111 ,thrill„ t i t' river water.	 l'lWO 3 alltt it lit , I . Ill Iveval Salts have lit,t'11
notes) till olht • r aufeis fields t \\' p liant. and \'an I'\ t , I-dilll;en, I: 1 	WvI Vbt . r It
Klein, 1: 1 ; ; , t'. S. I't,nson, writIvii vomill . 19781.
I'IIIs l'ai'd t lilMovilli \\'as :list) (otlliki Ill disc-l't'tt' lovatiolls till tilt' Calillllth
Nutt • ts tteltl.	 I lie at't'unlulati%n ► s of t.'aCO, were genel'ally a few t'nl 1n thlt'1,iloss
Intl C311st'd ti'regillm . al ► lation tit' tilt , wo in their %trinity. At loast tour .liscrot,
Itleatiolls t i t this 111.1h , H.11 wt'l't , obst—l'%t'tl till the Callililip; Allietls, 	 This 111:11e1'1a1
iwas also ol ► ,er%eti Ill ca 1% , 	irt , on I 11 t'do, of Iht, .Itllc'i. firth ISk . Ill lit , ltm slit'
,%s mart , t i t flit' il't, \% III ch %% as :tl+l+rt'\I111:1tt • 11' I lit Ill Ihicl.liv.sS.
Linlestont` bodrork is lire-tt,nt in ille Catmin t; Inver area if tilt' marital Blain
`	 tltopkills 0 A.. 1 1. 1 :,,1.	 Spring anti river 1\;Iter. Illl;h Ill CO, %tilt' to Its 1%i\\ Will
i
r
	
\ t	 l it , 1':Itlll't`, lis t\\'S Il1l' ill t;Il Isle rot'kS t't'titillt l; 11111t, S 1o11t' a:i it llo\\'=:, Iht • 111i;h l'll_
	
t	 rolltt'11t 111 Iht, watt`r lat'IiII3tVS Solllllt 1 11 t I I IIIt' I:Iiit'St% i 11t'	 CA't l t Ill N11111(itill
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then (laws to the surface unde1' pr('1411111'4 . 	Witte(• elliallati111; from ;1 diving
treeres ral/idi) . and the l'al'0 1 and t ►thet . material in solution is	 during
the (feel-Ing 1 ►rot,es8. A S lho alltels nleits 111 the summer. this o'lieium t'.11'1111t1-
:Ile Is release-d into lilt , rl\ t'1 111 the lilt , ItwMer Illt,t'easuli; tilt, susl ►endt`d Seth-
111t'llt lo:ld 111 the \\;Ilel'.	 Another mccilalllsill fill' 0:111sing lilt , prest`llt • e of tilt`
t'al'U; 1 ► trell ► ilate Is do m\ard Crrt,. Ing of ri\t'r It't' tAt'luthug '11,I ►urilies (tit
\\Iilt • il CACOI 1 ,^ (int') A" It lret':os.	 T'he' y IIltl,lll ' illt`s 110t • 0111t' t't i 11t ' l'Iltl':Ill`tl 111
lilt , Water 1't`111:11111lig 111 the 1'I\'el' t11 :lllllt,l (Bellsoll, N I . 111011 t,o111111. , 1 , ^%).	 It
This \\ester is torovill tit % ltntit,I , 11re8s11rt', Ill y %\ Alt's, \\'it11 . • a It' ill m CA1 , 1lt,nalt, ill
solulll i l%, tl'ee7t`s.	 It till` Is tilt' t'.1:•t,, tht'n MOM' l':Il'l1 1 sholltti tit't,tll' Ill tilt, 11111
latt'e`r ., t i t ;Illtt'is hel':Illst' tllt , tole Im vus form last as sltt'l'essI\ 0 o\ e111CM S ol'l'lll'.
Its 1't\er Ive collllllut , n it) II'et`:t` thmI1\\ard lilt' iltli illl'llIo., l i t't'tilllt' Illol't` 011111'ell-
Iraled in tilt' water below.
Calcium carbonate Is alai sigilitieant in oevanograliilt anti t;lal i,ilt,^\ . Iklr
Illg atttets melting, (ht, l';tl'l i • titi\\s It , tilt` ot,t`;lll 111 ring tilt' slillmler pro \'Idilig .l
Ilti11 01 , g:Illil' source' tit l':il't 1 ; It` tht' k rot it' i Yvan .	 I l iss. , l\ t 1 d C.Ilt' Ill Ill CA1'litill11t`
is tit i Ill erest In t,ht , Ill it,al, Ilk tilt % I." ICAI anti gt't ichvillic':11 tieva nog ratiht tl'holl, Ia.81
I'llt' type lit l.'al'( ) 1 tilst'usst'tI ht'1't`ill is lllll't'l;ltt,d iii dt't,l ► mpositit'll of 01.11a11lt'
illalIv1 , \1'hit,11 1s Iht' 11s11aI st III lVe t i t Cal ' l l l ill lllt` 0$003 11 .4 	 This Is allOtht'1' W.W
in \\hl . • h l'al't l ; };t,ls into the A rot te (Yea11.
t ' ;lil'i11111 eartionalt` 1i1't't'Iliilatt' Ilan bot'll tolllld I it'lloalh tt'mpt'l'.Ilt' glat'It'1's
titalit'll. i ll .0	 t , :Il'0 1 is tllsst i l\cd from Ill11t • stont' I o'mi't. in tilt' regelalit'll still
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}'1',+t't'%% \\hl . • h l% ,'fit;lC:1t'lc't'l%f1t' ttt tRt` (It+\\ t+( tt`tt1 }k't'afc' 41.t,'1t't%
	 y ltq;l;1^ 1:11
11111t`t&IOW sir}r'%It+ }tl:k\ a J011l IAM 1't4r M nttritl\ItIg Ihr A141.141 tk+.l an,I MAt
at • tua1^1 ItllIwAt, hasiI ItIWillt; ;W%*% I I'd I%%; I, + IIaIIot (111 : 61 	 11tis is leignit'i rmnt
t +t`t':Iltllr (^ at1hN\ ^ (11:1( ^;1:1 ►`It + t'ht`tltl,'a1 } t t\tt•r:c+ra al't` .+}k't':1(tll^; a1 thc' 1 +^ I+t' ,t(
i
t,Iat'lNl•It	 ^' V0,411041 Ot ;11^ :11't',+11% t %wk 111at1'1'1;1t ltlltirl' stlhN\ .ft , 11114 his Also two%
fit	
H(Iltilt'ti lit Awl lt' t'egiolltt 1 1 1 :N lrtl • 1:h^: ► 1
It , t'Nnt• Illslit tn It a}yk'a t'st th:lt 1'\0t1 W 1111' :kt %ol, 'th*t1 A 11111t'h 	 a ►•t.i Ava il
1	 at+lt' to' 11-- y t+ I \t` Itttic'ktt`ttt' M (ht' \1't`t1%, , stt1l \vIa11Ra1 t'l\\wltvl ttl lltnc'MOkit •
 ,tt^htlt'%
:1st 111 tltlltthi t't'I;1t + 11K	 ttt \t1`I1,' anti tit`vt + l't IVg%t tllst t`t+1t1}\!st'st tltt;h
1411,h or Ottts \\ tlt't't';I% :11 htIllllti t'1'1 %0W- It l,'t'lltst l,N\ Iatt.isl tv.. allNt` it ilk vt12111,\
vvo,ic',t I +\ C'tltM Atc':' athl 111 010tt ^`t ttl(;llllll\}; +`11:ailtt' at• Itir,	 t'%I%I her n ory
 It a}`
} +t`al'`t Ihat IN vat hevttlq ,`l , ;t1t'atvottst t\ +t'1, mat c , vt;ll tvv t'ht' tit lt'al }+1\\'c•%%c`K tti
.+t't'tlt't'litk at p it'} +Ih Amt thal \\t':lthc't'lnA 1st III ,( lc'Kt1'tt'trti t, + (t't+t':t' tt1:1\\
+ }k • t'atilt^ :lt++r I,` thr %ut'tat•r
\l'1^ \1, \\1 l t'lh^t \lt \ 1'^
I \\,+lll,l 11Ac t, ` thllnh Mr. It1ta1!tsi \ ll'y tttt't,`: , + t tilt' t :11\t`t'%tt\ ,'( \\;t%hingt,'tt
I\ % tal' St• lowt , Center, attl\i III'. AvIit , Ilattat+ll It the \:l\ a  \rt tt, Kt'st' tvh I ;ih
, t tatt+t') at 1`:ICt',N\ , .\Imit.:l (t + l' tt1\ atul htfo tit , I,t as%I%tatlt't', Mhi }k'C%, + itltt'I at thc`
\a\A1 \vvttt' Inc' ,c'at't • 11 I,ab i>,+C 104 11 	 sttt}^}h + t't.	 l \ttKtlti a1Ktt Ii1,c' 10 tt1:1t11s.
I 1C. t''rattlt Cat'%c`\ ,'l \ \NA t„4itiatli N} +:hc' Vlkght \ ' t'tt(c' t . (01, t'NlHtitrttlst :Ilt,i
s1t,;1;t`%Itt + tt% t't' ►;al'\itih; till+ } + :1}k'l', atltt \}l'	 1\.w .^;It'i1tt, .`.f,`, alstt + ttt \ \S:\, tot'
1
tk':'(.'l'ltl\ll	 (he \ 1';t\ AMI'a-tlt +ll ;Ilt:lkvslst.
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